SUMMARY Improved accuracy of continuous arterial oxygen tension (Pao2) measurement is obtained if allowance is made for the response time of the electrode. Recalibration is necessary only when Pao2 measured in a blood sample differs from the electrode value by more than ± 11 5 mmHg (1-5 kPa).
During the last 6 years continuously-recording intravascular oxygen electrodes have been developed (Parker et al., 1971; Harris and Nugent, 1973; Goddard et al., 1974) . These instruments have shown that the arterial oxygen tension (Pao2) in sick newborn babies may fluctuate widely, and that analysis of intermittent blood samples is often a poor reflection of the changes taking place. The ideal continuously-recording oxygen electrode would be accurate and reliable, and would not introduce any hazards that do not already exist with an umbilical arterial catheter (Kollmeyer and Tsang, 1974 
Methods
We have already described our technique for catheterisation of umbilical arteries (Kitterman et al., 1970) . No alteration in our routine procedure was made and during this initial evaluation we did not rely on the continuous reading of Pao2 for clinical management, but continued to sample blood at least every 4 hours for measurements of Pao2, Paco2, and pH (Radiometer PHM72).
The electrode was calibrated as soon after insertion as possible and a continuous record of Pao2 made on a polygraph recorder (Grass model 7A). From this record it was apparent that Pao2 was fluctuating, often by as much as 20 mmHg (2 * 7 kPa), even when the baby was sleeping and breathing quietly. In these circumstances if blood is sampled for analysis of Pao2, the meter will read the correct value only after the response time of the electrode has elapsed. The meter reading at the time blood is being sampled will not reflect actual Pao2 and this discrepancy may lead to unnecessary recalibration. During this study we read the meter at the time blood was sampled and then we allowed for the response time of the electrode and read it again 45 seconds after blood sampling. The Radiometer electrode value for Pao2 was compared with the meter readings and the differences calculated. When the difference, even after allowing for the response time, was greater than 10 mmHg (1 34 kPa) we repeated the blood sample. In most cases the discrepancy between the meter reading and the Pao2 in this second sample was <1O mmHg but if it again exceeded 10 mmHg we recalibrated the electrode. This decision was based on our feeling that when a discrepancy of > 10 mmHg exists between the predicted value (catheter electrode) and actual value (Radiometer) of Pao2, then the usefulness of the electrode for regulating oxygen and artificial ventilation, and for safely reducing the frequency of blood sampling is seriously diminished. Fig. 1 (b) ) is used to predict the true Pao2 value, the meter reading has 95 % confidence limits for regression of ± 11 .5 mmHg (1 5 kPa). This compares with a value of + 17 9 mmHg (2 4 kPa) for the reading in the time of sampling ( Fig. 1 (a) ).
The differences between individual values for Pao2 read by the electrode at 45 seconds and the Radiometer Pao2 value ranged from 0 to ± 21 mmHg (2 -8 kPa) within the preset limits of two consecutive values >10 mmHg (our criteria for recalibration). The SD of the differences was ± 5 -6 mmHg (O * 75 kPa). Fig. 2 shows an example of one electrode's performance plotted to show the variation in the prediction of actual Pao2 and an example of recalibration. The 95 % confidence limits for regression of ± 11-5 mmHg (1 .5 kPa) defines the limits that may be used without the need to repeat a blood sample.
Discussion
Continuous recording of Pao2 in sick newborn infants is potentially a method by which oxygen tension may be kept within safe limits while, at the same time, reducing the number of blood samples taken and hence the need for transfusion of blood.
To achieve this, the electrode when accurately calibrated must remain stable, and the frequency of recalibration be reduced to a minimum. An 
